Light-driven sodium transport in sub-bacterial particles of Halobacterium halobium.
Light-induced Na+ efflux was observed in sub-bacterial particles of Halobacterium halobium loaded and suspended in 4 M NaCl solution. The Na+ efflux was not ATP driven, since ATPase inhibitors were without effect or even enhanced efflux at low light intensity. Uncouplers, on the other hand, inhibited Na+ efflux, the inhibition being complete at low light intensity. The Na+ efflux was accompanied by proton influx. Both processes were dependent on light intensity, unaffected or enhanced by ATPase inhibitors and similarly affected by uncouplers. Proton influx was not observed in particles loaded with 4 M KCl instead of 4 M NaCl. Na+ transport in the dark could be induced by artificial formation of a pH difference across the membrane; changing the sign of the pH difference reversed the direction of the Na+ transport. Proton influx in the dark followed the artificial formation of a sodium gradient [Na+]in less than [Na+]out). These results may be explained by a Na+/H+ antiport mechanism. The fluxes of Na+ and H+ were of comparable magnitude, but the initial rate of Cl- efflux in the same experiment was one-third of the initial rate of Na+ efflux. Consequently Cl- is not regarded as a participant in the Na+ efflux mechanism.